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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a member surface 
after polished by CMP(chemical mechanical polishing) 
method completely flat. 

SOLUTION: In a semiconductor integrated circuit device, 
wherein a silicon oxide film is deposited on a main 
surface of a semiconductor board 1 including a shallow 

groove 2 and an element isolation region 3, is formed by ^ ^ ii 

polishing a silicon oxide film by a CMP method, an active 
region 4, and a dummy region 60 are formed in a main 
surface of the semiconductor board 1 by the isolation 
region 3. The dummy region 60 is formed so that the 
recess volume percentage of an arbitrary region of the 
semiconductor board 1 is in the range of -20% to +20% of 
average recess volume percentage of the entire surface 
of a semiconductor board and active area percentage of 
an arbitrary region of a semiconductor board is in the 
range of -20% to +20% of the average active area 
percentage of the entire surface of a semiconductor 
board. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or . 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://www1 g.ipdl jpo.go jp/PAl /result/detail/main/wAAA97aylwDA41 1 01 6999P1 .... 2003/1 2/1 2 



Searching PAJ 

i • 

[Number of appeal against exanniner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



2/2 ^— V 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 g.ipdl jpo.go jp/PAl /result/detail/main/wAAA97aylwDA41 1 01 6999P1 .... 2003/1 2/1 2 



(19)0*B4#fFJt (JP) (12) ^ ^ # 1^ ^ # (A) 



1-16999 

(43)^PH ^«11¥(1999) 1^22B 



(5i)inta.» miim fi 

HOIL 21/76 HOIL 21/76 N 

21/304 3 2 1 21/304 3 2 IS 



»«JS®»15 OL (*22M) 





f»n¥9- 170605 


(71)tHPA 


000005108 












31Z*R9^(1997)6 ^27B 


























































<72)«M# 
























(74)f^A 













(54) ¥^mmm!mmm^^Tf-^<D9mmisi^xf\z->e<omt\r:i9m 



(57) 

m^^m mm 2 sr^tf^^flsxts 1 <o±is±{c 
y => ^mitm^mm l , y => vKftsss: cm p mic x 
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5^gt$tbfcBfjfE#^fls:»tSW3£ffifC. M I S F ET<^- 

SBir LTffitg-rSffittfll^i:, M I S FETC» -fPi L 

[if 2 J ft 1 tE«(04^^f**aiHlS§;^£B-C-fc 

mwmm^m<Dw-^m^w-mm(D- 2 0 + 2 0 % 
itmm 3 ] 2 mm(Di^mi^mmm^mmxh 

mIiE¥*&Ilfl^l*:fI^^mM I SFET*3j;mt»^ll 

m^mmx'h-^x^ 

miE^ 5 -mmi-ts sii y <^ f •;/ ^T-sv^jcsgut x fc-it 

mm Lxmi^^tifzi,(DXh <o . 

mmr^T-^^mm^ (a) tt. a= (y-x) /y. 

mim^Pfm^ iP) (i^ ^=D/ (yxt) , (fcfc 
mrtem^l: (d) d= t x x- (sqrt ( t 2- 

x2/4) Xx/'2+t2X (;t/2-cos"l (x/ 
2 t) ) ) , (fcff LSQRTfi/l'— h^^-r ) , 

So 

mm^^'^mx'h^x. 



6 ] ^mwmmm^mm<Dmm:^&x'h^ 

tfltai5^5-Milc;i5^ a= (y-x) XyXM'^^tl^T 

y- -i yffill** f- (±D R AMfiD^ ^ y ir.'WT U-T 

•T iJ' 7^ -fm^^<n>- 2 0 P> + 2 0 %(?5®H i ^fc 5 

^l(75^f4=> *5j;t>\ /3=D/ (yXt) T'M^^tLS 

<o-2 0%7!i»e)+2 0%ro|6Hi:?i2)||2ro^#, (OV^ 
-f 4xc>^fr?r J; p i-JfM^ixS r i ?rWmt 

-r^iiia^f;^^?i[H]iES$gBroKig;^ffi. fc/cL, D=tx 
X- (SQRT (t2-x2/4) Xx/2+t2X 
(n:/2 - c o s-1 (x/2 t) ) ) s (fcfc-LSQR 

If**Jl7] ¥^aic«:a«(^iB(cj|?^1-5«SI<^JPX 

fi5c-r?)^2(Dxx5/yt. ■ 

S^?ry fiiii22<75S$Sr z t-TS^'y s/ Kg^(0 2 i*k;7cfitl 

i/y -y K^5^f(D9*>^fIfE^^^^°^-:^i:Si^ce./i^^^^ 



M:^mX'h<Os a= (y-x) /yT-^^SH^T^'X 

WT^X-f ysa^co- 2 0%Xi^b+ 2 0%(7)HcgHi:/i 
SUltO^ft^. iJir/. j3=D/ (yXt) T-).t^$^X 

;z^f$:^^c7)- 2 0 + 2 0 %0|SH i ''i 5 2 

D=tXx- (SQRT {t2-x2/4) Xx/2 + 
t2X (;t/2-cos-l (x/2t) ) ) . {7t;^c L- 
SQRTJi/u- H^T^-r. ) T-fct), t flMIEiSJtSra 
i6iZ.tf 1^ ^ n -5 ^^flicD^ff T' ^ „ 
[M*3S9l lt*rl7*fc(i8fE«(©^#ft:)A«lHl8S 

flfrlE^y y KM*<7>1j22<0*^ y*ij;t>*flfeiawi%$ z 

^ *3 J; HU IE ^« ^ / ^ ^ - - >• L -C a r ^ ^ J* 
(c) flfllEi^y 3VK^k)K5rCMPj'ife(cj;*)W!SL, flu 

1 1 1 w*3i 1 oiEtt(DiH^*flj^«i.a8s$ga 

Tlia^Jc^^X K=¥r y^/is 5 e V*ti(75M)»^ffMi- 
i-'5^2(DXS. Sfzfi. 



iRpM^ii-oieggg 

[w*3S 1 2 ] iS3ji« 1 1 fBife«)^^«:«iiiHiss^e 

(c) flfitB->y ^.vKMi^cMPftici^jwiib. m 
tB-> y :n v^fksi^stti-raxm^-^^, 

[tfi*il 1 4 ] f»*Jl 1 3 IS«®^J»«s:««lHlSSilg 

iulEv-y => V^fbSlOJtWfi. Stg£*;5S5 0 O'CU 

±. 6 0 0'CiJAT<7?S^®ffl-en*3iX5^ 1 

Sf:i(±. RKl^lI;/3dS4 0 OT o r TU±Xntitli^2 

)^>4SCMPft(cJ;o-CW»$ix, mw.mmf^ic(D^mim 

< (±p sGM-b L< i-xBSGmmm^tix\,^^m4(D 



(4) 
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[0 0 0 1 ] 

MP (Chemical Mechanical Polishing ) r£?r )HV "-fc^^ 
[0 0 0 2] 

[0 0 0 3] mc, mmcmmm^m)ib^^A.V''j:^^m 
i^mw.^ CMP muc^'OTfm-r^m^iia-i^ ^lo^tkoy 

[0 0 0 4] ^B^tafbtOSEWi: LT(4. SOG (spin 

on glass ) m^»>h\^mi&m.^^it'7 y^nrn^^ t-a^m 

(ciS^^ffi. (ciSSftSaaffi. CVD 

(Chemical Vapor Deposition ) (7)SSS^£>^ '-^ — -^-^ 

mt^no^tt-x^ti\^^m-k*^^^\ ^r-e, ^^^p 

C M P ?'£;45^M^a $ tLT V ^ ^ „ 
[0 0 0 5] :ii5,^/^2,i:7j^(i^ 7^ hU-i?;^ 

f^'O. -ij. CMP?fe«SfrlE^S''f-^<S'^ffi{-'fe-f 5Pp^ 

fffi:LT(4> CMP^:*5fttWaT$>5i:#;ton^S. 
[0 0 0 6] /<Cfc\ CMPftJ|f^pL<fB«cL Cl^S^i) . 

[0 0 0 7] 

fflL>7tWlgffi-C*>5CMPj£(4, ^(02|s:@6<j7:c|!a®<t L 



[0 0 0 8] Lfzui^x. iK\f^m'f-^mmmicm±i.tz 

9. CMPffi{Cj:SW»{cJ; 9, HD^ (dishing) Sr^ 

^-^^m&<Dm^^mmmnmmcti^^x:^y'f-u~ hr^ 

ffltt k ^ * T V ^ 5 il H CD 1 o i: o -C V ^ 5 i: % X. b 
[0009] wOi^'i-^^n /^WttcO^^fkJi. «E 

[0 0 10] oi^'on^^iikmxff^v y^yy 
(©CMPXS<^aia{l:t!ii>Si:^.c5„ ^'feftjUk 

[0 0 1 1] /^^-V;4Si»/^ffiiST'(i. X^? — 

/<e'9. CMPxe-C(DXSA#'b:^#<''iStv^?'Pp^JS 
[0 0 12] *fc. «ftwff^fig^ixfciti^^S«w^ffi 

[0 0 1 3] -t-/j;t>^. ;*-y'>^*i<tO«TEOS (t' h 7 

7< h^-y-yy'^) ^m\^^xcvDmfic^<omf^mimm 

^mSiLXo tLtzm-^. -yv ='ymitmh^\'mi^v 
=^yMitm±izmm^Mzmmmit^^-yy-tfj:^. m. 

[0 0 14] #jS^S«^l^(C^P7t5 
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[0 0 15] :*:^igrog6*)l4/CMP?i->fflv^T 

C M P :x ^ >- ^ h ^# 5 r t *S -C- # 5 ft iff 

[0016] *fc. :^^i!(©g6^(4, 7;^ /^^y 

[0 0 17] ^fc. :*:|gP^coi&<]l±, 7°o-tr;^ .£^±(f 
[0 0 1 8 ] *l§0^(7)@6^(4, CMP&ICJ;'9W 

XSBfRflCDM^lc J; 5 3 ^ h gt#;^0(^±^ia -5 r t 
[00 19] ^yt. *|§B^wS6<](i. CMPS;!-J;t)^ 

[0 0 2 0] 2|s:^p^(D@6<)(4. }Sf»{cft/^f icffii* 

[00 2 1] ^^m<Dmsd.^j:hwc^(DiiLff:)Bmtmm. 

[0 0 2 2] 

[0 0 2 3] (1 ) *^B^C7)^#f^*«|H]S§^it«, ^ 

m(D±m\cmm ^ titz^mmt'^ cmp}£(cj;ocw«$ 

^^«lffl«{i<t i9 5>gt$nfc^i»f*»«coiHJC, MIS 
FETO-g|5i LTl«flg-rsei4««i:. MI 3FET 

m^*i:mmAm\'^t htcm-tommmot^mx'mmt 
i^tzm^i^mmr>^m»mm<D±mizts^^xii'.smi^\''' 

tzmm(Dmmx'm.mt vftr ■:fmmm^ -i^^i^a, 

# ^ a S 1- S r 1 1 © T' *> 5 „ 
[0 0 2 4] rooj; 9/.c^*»:mai5]SSil«(c.ttL(4\ 
«ait55-|«l«J^75Sfl^fi)c ^ ttfc i|^^2»<*»«(O^E Id ;b o T 
-?:W±SSr¥±0(c-r 5 r t If-X^ 5o 

[0 0 2 5] :^m-wwsi.\zmm^m)i\.. t 



' ^ym{\Mi)-^fii^mm.^mk\.xz.<n>mm:^cyiv 

mmi-^mm'^MfH^ti^. ::.<D2:^:^mUi-i. CMP 
^^TisfcSo o*i9. ii^a^^S^K'^fiBfcioTCMP 

ii. ^mfm<Dm^t¥mmtLxm^ir^^tr^x't^, 
[0 0 2 6] *fc, mm&.ii'<D^^mf^&m(D±ma-ic 

MP (Dmm:^ h 'y^<tLXi^]) ^'y-Aita^i^n^f^^ti 
->'lcjj:i:TCMP(?5WejS^:i5^fl:-r2)o i-^-f^^*,, 

[0 0 2 7] -cDi pTiiffS^nJSOWSl/— hWii^JOjo 
J;i>*W»*l»«73Wlg h<^«^'>tt. 0 2 8 iCTT-rX 5 

J::, Si»»CMP!|#'tt7)>e5-f*L7t<b(?5i:7tcS„ 112 8 
(4. CMPCD^3F«!i#'t4?rlft?^-rs*il:§:l2!-t?fc5„ -r^^i*;) 

fzmimmmm\^- h tm—(omm\^— hxmm^ti 
m'pB) . mit~> V ^ >mzm]mLfzmi. T^y->( 

(ia4>c) „ 

[0 0 2 8] rcDj; 9{C^3gft:S«(O^M«T\ jS^^-? 
^-i^(Ctfe#LTCMP(^W»i$ffi(C7F*&-/i5:^i:, ^ 
X^X^mW-M^zf ^ y'y'^^'%fz\t.bM1fi^^ 

[0 0 2 9] ^rT% *^?^T'(4.' if^ig<*:S1S(7:>#ffl« 

[0030] *^^*:S«offi3tcoffi*Scoiu];^^lc|| 

#;»f*:SS^[Ero>pJ*iiu];t);ft:^^(7?-2 0%;i^t 
+ 20 %0|SH i L, it^^«^S«rofiE«ffl*§S»r i^' 7^ 

(D-l O%/0^6+'2 0%<D3SHi:i-5w 

[0 0 3 1 ] - (75 i 3 fa^M-'i^mmBmmm.vi i 

i:/45T'^5, -t^it)^. y ir ' V V ^ y V >(1)^h(n>mM 
X\%. BDia^ 1 0 0 nm^S(7)®IS{iJ|K*!)^^i:7)5!£:>g 

W^n-^^(n>w-m%(o- 2 0 %75^p3 + 2 0 %(OteH(«ifc 
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[0 0 3 2] 4^jgft:*ffllHlSS$gS;!>5DR AMT-fc 

[0 0 3 3] DRAM<?)»^, ^S'7°Sa<?5:*Ci;P:»-|l^ 
i^C-So DRAMO^^Uir/UTU-rffii^lCffM^ 

J; D«T ^ 7^ ymm^ (c— g: ^ it i •? (cagft 

10 0 3 4] Sfc. SgffllyOf y^T'S 

■/mmma^. a= (y-x) /y, Pfl^^s:^-^ /3 

/3=D/ (yXt) t-rsr i;5ST'#5„ fcffUDfiia 
^IT'*) f9 . t (i^l^flicOMffT'fcSo D(l, D 

= tXx- (SQRT (t2-x2/4) Xx/2H-t 
2X (7t/2-cos-l (x/2t) ) ) -C^^tLS 

(fcfc L S Q R T fl/V— h ^m-To ) o 

[0 0 3 5] *fc, y i-$Mi^<D±miai^- hSfi^^s 

[0 0 3 6] ( 2 ) :^mm(D^m»mm'm^m\s:<7)mm. 

t:J«*5 J; t;«^»f*^«« €r ^ ^° - = V L T ?r Ji^Mfc 

(b) ?Sft<7?I^B^-atf^^Stf*S«;!yJ;t>'>' 

jS^^rasi-iAi^ig, (c) *fe^fli^rCMPi£{c 

5 -^HE ^ . Sggt y CO t" ^ -e2 V ^ (CSggi X fc ; t SIFb^ l 
TffML, a= (y-x) /y e«*$ 

^'7^'('^ffi5ffl^Sfc(iDRAM<0>*y -fe/ur --^^1^ 

^f^KD^W. *JJ;0«, ^=D/ (yXt) T-i.t:£$;n- 



4^HD R AMOp« ^ y -Ir/ur u-'f ®l^«ODfl^^ifi|^ro 

- 2 0%7i^^+ 2 0%cD$EISir/<c5^2c7)^#. cov^-f 

D=tXx- (SQRT (t2-x2/4) X x/ 
2+t2X (7t/2-cos-l (x/2t) ) ) ffe 

[0037] z<Di:o ^£^m^t^mmm^msi<^mm:fj^ 
fifriE (1) mm(oi\^m»mmm^mm^m 

[0 0 3 8] ( 3 ) ^mm<Di^mi^Mmm^ma.ff)mM^ 

S -7 ;^ iJ- (O/^ ^J' - V iSr ^^-r 5 XS^-^ipi|^^af<ifc*ffllEl 

w-a-i*/^^— 1 ia<o*$^ y ftfi,iaoft$ ^ z ir-r 
Si/y 5' v^m<D'2:^ytmfim'o'&\.i)^ht£^w y v 

y<^-yt^mS:L. ^y y K^igcD^)*>-g-|^c/^°^-> 
ta^i67'<ev^?ggig^ttai-r4ll4co;^v^s'7"i:. 3?B 

[0039] z<Di:o f£^mwMm^^mm(Dm^:^m 

5„ ::wj;9(cL-r:ififeLfc-v:x:i'/<^-:/fi. Steffi 
[0 0 4 0] y?.—/<^ — '^i-i. Mm^y-x, 

*i22^z i:-r5ft;^fl^T-fc'9. a= (y-x) /yX'M 
<^^J^T ^' -7^ -f ysa^^fcJlD R AMCD^ ^ y -feyu^s 

t) x-m'^^ti^w^mMmurK ^:^^m.%\mm.<D± 

$n5«^i^<^M^«s:ffl^»- 2 0 2 0%<O®ia 
[0 0 4 1] ±f2roJ;9/<fi2o»^iij^^|^B#{C?i^i-§ 
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[0 0 4 21 D=tXx- (SQRT (t2-x 

2/4) Xx/2+t2X (7c/2-cos~l {x/2 

t) ) ) X'h^. timm%:m.if)ihtsmcmm$in^m 

[0 0 4 31 *fc. ^'V -y KSigO 1j22««$ yloJ;U« 

fi!ija<7)*$z(i. >':^-MJyi/77^ (om^bmm^moy 

[0 0 4 4] (4) 

^{t;ll^*J J; t)5^igf*:S« * ^ •« ^ - ^ V i/ L T J^fig 

-f-^xe. (b) ?S5?t<?5rtE^-g-tp*^ft;a«;f3j;t>'-> 

$rffli6jAtf ( c ) • -> y 3 V^fbSISr CMP ftfc J; 

. i^w^L. ->y ^v-^ibii^sa-rsxs^-^:^. ->y 

[0 0 4 51 ^<r:>X.ofi:^'m^%W^^m.m.<^'^A'&-)3lk 
{c:j;tttt\ ->y ^^^^{^^(Oiifflflflic, a?^i^(OT«SS 

> -> -r ft- ?B -rWifi Sr^^-r -^i . 
jSffiS-tl*^iiZitf>y ^^'ge^tS*. #(c^-/>-i: TEOS 

[0 0 4 6] if-^m^^nn^m^inmwM 

[0 0 4 7] ^fa'ip-h. ;ty>*J<ttJ«TEOS>irfflV>T 
[0048] C(DJ;9 ifeMKlttrotBiK*. J*»f ii#<^^flS 



[0 0 4 9] fiScIf B#(Dj5KSSffi;^3<o 

(^■fiffift:, fctx.fiv'y 3VlC4o(;)*®fS*s^^byh 

■Y /u-H 7 >- y ^j: -5 t #x. b ix. Tite^^M^fbBIfO J; 

[0 0 5 0] ±te(c i 9 7'<e»t£i!ittil!IKcDffij4;0s^±-r 
6<t#iJWfr-#2.„ 

[0 0 5 1 ] L^^L7'i;4S6. ±feo<t 9 

[0 0 5 2] ^Z.X^^mx\t. ±IE<^'l4KSr*iJffl L. 

^-fc J;0T EOS ^WMt-t^ C VDjfelC i 5 •> y 

O ^ ffi ^ > -> ^ zl- ^ ft *3 j'S -r «ig ^ fiK-r 5 to 
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[0 0 5 3] Tmmm'D^mn^'r>-~y-r/i-'tnhm-rm 
mti. rmmm^^O' k^> 5 e v*-Miowg^ 

c>XS. Sfctt. TiteS^i: LTv-y =>>- 
L< ttB P S GJf t L < «P S Glglt> L < {±B S G 
[0 0 5 4] 5 e V^m(oh^^^<> K=¥^ vy'^Oi^Pc^ 

[0 0 5 5] rm,mm.tLX'y'j='>^-A-^b^j:^^ 

[00 5 61 y 3 VlWt L< {4;.^5^;5S K 

-7°$tvfc-> y => v^fMitt. #)^B^B-> y =• i^mA^^m 
•9 , ^ig-as K-y^^ixfe-v y = i^gjfkiiitt, -> y ^ >Sf 

[0 0 5 7] Sfc. ffittSr^-r5^{t:BitL<!±BPS 
GJ^t L< (4P SGBIt L< (4B SGIili. limP> 
nmfMt.^tmB^X'ib a * =^ y riiU i: A. L 



^r^-rS^lkSi'b L< (4B P S GS^t L< (±P S Glg-b 
L<f4BSGI^$r*t«-f-5*te(^>ft!l{c. «Slf^(c->y=i 

[0 0 5 81 t.tc. ^i:>tbxm\'^i^v ='>^mtm^m^ 

PB^(::t;b^6r^»^^ (fci:;t{i5nm) co->y :=>:^^fliM 

(4, ^o/ifT^i^-^-r/Kc/scTSsm^/a^^iiL. v^y 

[0 0 5 9] /^*3. K=¥-^ yr^S 5 e V7|5?gS(7)S^)K 

i:LT$ib(>l, {££E;'3r'liffi$ti.fcCVD;^-y VTEO 

svy 3 v^fbsi^f!i*-f i^sT't^. ;ty>-*3j; 

0:TEOS^J!^i|sft LT{S1±;/30C VD&tCi ^Ji^fig^ 

(Dir. h^i^mii'mmi^tz^—yf-y^^^-r^-tici: Ki 

^m(om^mm< . m^&}^i,^y<>' k=¥-v -yT^^as 5 e v 

»$tV7tC VD;ty:^TEO S v-y = v^fkli^rfc b/i^ 
D i6 ^ftf«7)> /lie $ tt S« (c it^ LXisK'tic 

X <o . mm^misbiAts'yv =^>^mm^§:»^£S^nx\ 

T-itw $ nfc c V D ;^ -/ T E o s -> y 3 >-^ftJIO^ 

[0 0 6 01 ( 5 ) *fc. *^BJ<7?ii^»«:*aiHlj^^« 
roM5g*^ffi«. (a) ^^1*««(^)±®(Cv/y =i>S{ti 

y 3 >'Sft)!K4o<tth'it^^j^«s:S)|S^''-«^-->'i^UTa^ 
SrffMi-5XS. (b) j«m(Ortffi*^tpi|i^<itcS«*3 
j;tjc->y 3 vS^k:]^J:(C, ;^yvi;TEOS irt^S/J^t- 
iSCVDj^tCj; i9±i«^tb5->y ='>mim^mm 

j^m^ffltoi^tfxm. (c) ='ymitmicM 

->y 3:^^ft:ii(i, ;t-/Vi:TEOS i(7?Sf6(-J: 
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[006 1] ~(Dj:o f£^^mi^mmm^mmff)''Mm:^m 

t TEOS i(DRJt;(cJ;SCVDi*{CJ;tJitW 5tb-5i^ 
to 0 6 2] ■fti.jo'h. ±m\^ti?(:t)=:-XMs<Doib. M 

[0063] rcDj;9 /^raa^^i LTd. 
5 0 0°CW±. 6 0 0°CiiiT(Dig,^mm-(:ntyti^m 1 
(D^W. 4fc{±, fi)cBfffi;^J/45 4 0 0 T o r r hT-fffc> 

[00 6 4] ( 6 ) *l6?«cDijij»<4:*aiHlifSi^!t«. ^ 

■'<y K=¥> y^^r^fi-i-SMiS^^jf^/^g^ixTl/^^ .g 1 (Dm 
fife, i 0#ffi(c(4/i A/ 

[0 0 6 5] z(DXofj:^mi^Mmm^mmit. buiel 

fc (4) fE«oKiS:^}fe(cJ:i9fM^tuS'b©Cfcf3, 

mmi^mtbi2^^tix^^^mmmit. mmm.x<. /O^os 

[0 0 6 6] 

[0 0 6 7] n 1 {±, :^mm<D-mM(Dmmx:h^^m 
feSo ^(Dm^'j^mmmsicx-ox. ^mf^m{5.i(D± 

®{-?S14m%4ioJ;t>'y$-ffi«6 0;iSff^J5ic^^x5, 
*d\ irT'(4«f»mT-^®l«3g^0iJ^i-6^>, LOCO 

[0 0 6 9] y$-Mi|c6 Ottv^^y-f ^^i«(Ct>ff0fi)c 



[0 0 7 0] i|^*f$:S«(75±S±lC{4y- hlfe^lKS^ 

mt-ri>^tiix^. f- hia«S6«fci:^«#^S'> 

y =!>-<!:' -r 6:1 i ^5 So ^M^b-^ y vro^ffifi, 

[00 7 1] y- hBa«S6 (D-ia5(i, ^i^^^f*:** 1 we 

t4ffiJ^4(CffM$tL7tMI S FETQ l(Dy— h®ffi7 
i:/i-5t,<0-Cfo5„ y- h«ffi7 0i^fti]<Di|^!|ffls:a«l 
0^ffi-C'fc5.S14ffli^ 4 {C|4?F|3e%*^frffll« 8 ;55f^J5)c 
^ixTV^So ^Mifeij^^<*:^*S8f4, MISFETQl 

i^t^SLDD (Lightly Doped Drain ) i-t"5-<!:tt? 

y- SgEHeoftijgnfcii-tH' Ki>;t— /I'S 

So 

[00 7 2] ^m^W&. 1 OiElcy- hlBM 6 

;*5ffM^ixS^i«l-«, <5^^ -m«6 0 SriEB LTfev^:^ 
755J;i.\ -<D«^^Srlll2(c^1-<, (2 2(4, it^^*«s:S« 1 
<D±B(ciB(tS¥ffilll*7j%-ro y5-ffiJ^6 0(4, 

h fewi 5 ^^f^ L T 4 1 i^i] t -g- e> r ir 1 9 , 

y- hia^6 0*^§»/45;*C^</^§;6S r©<t9{C, 

y- hia^6*Sfl?fig$ttS^«fc{4. y?-«g*S6 0>Sr 
^e@L/=^^^^^(C{4, y- HE^6co^^^4;iSi^iD-r 

[0 0 7 3] *fc, y5-tBiK6 0(i. 4 

[0 0 7 4] ^5— ^t^e 0/6S^tBft^,v^°^->'^: 

^'iS^-g-tcfd:, y?-' S«6 Q<r>^m\z.mm.fi:-^^\rLm 

^5-M«6 0 b^^(t5ii:;i5-t:-t5o r^xlciJ;^), 

9iy?-SIi^6 0 bOi|if4, ^J^^-ffii^B 0<73*ii:|B]^ 

mw X -fiii< 6 0b reicDwratt i o o ~m i o o ;u 

/iV^i#(C(4. B<)y$-^^6 0 b Sr^(tS'iJ^S*57tcv> 

[0075] MISFETQl (4, oi;f-y^ InlSSfc 5 V -> 
J4DRAM(7)iiWM I SFET, jliaHlSStOM I SEE 
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h^>'v^::^^fe^V^fiB i - CMOS h9>i^''^^Xh 

[0 0 7 61 hsmeitmrnmrnmsx-mt^ti. m 
10 0 7 7] mm^mm9)^. tzt^i^p scm. bp 

[0 0 7 8] ia,^i 0:|yJ;TJ^y'^-iS;^i 1 fiii^— colt 

[0 0 7 91 ga^i o:^^xfy^—nmi 1 tst-ji 

^bJJi. SOGJi:^oJ;r>'TEOS^fflV^7tCVDi£fc:J; {9 

?PM ^ ntz z^v^ ^mitm^^mm t ^ r. t /js ^ 

^{at. mmmmmi 2<DmmiiCv'^ yiy>^^^>r:^z 

[0 0 8 0] /^4o. rr.-c(i. iefS/OU^-efc^Jtj-g^^ 

{cmmmmmi 2tmmmm:^^nmmmm^M^^h 

[0 0 8 1 ] 7:k{c^ ±mLti^mtmm\B}^mm(Dmm 
jjm^ms--m^:^2:xfm2 5^m2 7 ^m^^^xmrn-r 

HI 3— El 5^J:C/ia 2 5— la 2 7 (i, ^Ml&CDJ^^m 

[0 0 8 2] ^-r. msiiZfjkirxoi^.^mi^^mKD 

1 *3 J:t/4^*»S« 1 ^y<^-^>^^\^xmm 2 ^Jl^j^K 

-r^o mm 2 It. m^^T^mmms tf^^i,(Dxh^ . s 
4 J: i>'y ^ -ffliic 6 0 m-^j^'mj^^ "5 1 o -e 

[0 0 8 31 :L(D^<^-=-ly^(Dm^. '/^-ffl 

[0 0 8 4] ll)4(C7j^-t- J: -^t^v-y >'f^'$ft;lS6 



[0 0 8 5] HI 5 {C7f:i-t 0 ^M^WS. 1 

y ^^vBiffcJJie 2^i^*L-c. affi2f^(c:<7);^>^y =1^/ 

^fbSf 6 2^2g#^iirT. «^-^ffilffii§lfi3^ffM-t-^o 

[0 0 8 6] m:\ SlJtB^^'^— ^>^'(cffiv^ttb'5'^ 

[0 0 8 7] la 6 Stt^^/N'^-vo-lHS^^i-^ 

T. la^bfcJ: 9(ci:bg56^iW{cffittffii^4;6^?fM$tt^ 

i^?«2^ffii^)iAt?s/y ^^^^-^^bsie 2 0(a?a5 

[0 0 8 8] Lfc/^^oT. :$:*i£(0?f$tiT-fi^^-7fIi« 
6 0 (Si)^^^^-fiiigc6 0 b^-g-tf) Sr?fMLXCMP(Z) 

[0 0 8 9] ^'^-?Ii*6 0^r*-r^^#^S«l ^^3P 

$tt6o i^Ts ia7-^[ii 1 ^m^-^xmmi-^o m7^ 

mi lit. ^*fr»«l(ci^?t2^JPX-r5fc^5^cO-v;^ 

[0 0 9 0] *-r..0 7(c^-rj;5(-. 

^->'(Dsm^m^ir^h(Dxh^o md tLxit^ tc 

[0 0 9 1 ] Sfc. >5^^-*Ji:M^6 5{at. :^^y^ 
-f^m^ni-i hMzy ir V y y^yyH(r>fz}b(oyir V 

?H5t^Stt, ^^(C, TEG (Test Elementary Group) 

[0 0 9 2] [u 8 (^^-r ct 9 (c. hsa^^^^ 

— ^-6 6 ^fil:-r5o hSB^^^'^ — >'6 6{i. 
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[ 0 0 9 3 ] iJjlc:. Ill9{cs%i-J:^i{c, i/y hv-?^— 

T>'^ja y <r>y I) KSPg 6 8 =^ 2 '^7tM=i\cWk 'M Lfc/< 

KS*6 8l^)(cSutEL/c?S-[4M«-'^i5'->6 4. 
5 -^ihffligc 6 5 J; Xf^- h Sim^< ^ - >- 6 6 

So 

[0 0 9 4] '^C^ mi Ol^^-f-Xoi^. y^'y f->'^i: 
H\.tz^V -y KMSK- 6 8. 9 - ^ 6 

4, y?-^JJiM*S6 5JoJ;t>'y- Mal*^-«c? -V6 6 
;65fi;^j:P,/ii>^^y 2/ K^*6 8^c^5-^^°^->'6 9 5r 

i-r-stor-fcf? , yv y i^mme 8 rrtjcieit-r?), 

[0 0 9 5] -^tz, — :y 6 9tmAK^'^<-$' — 

J; 5/=CS'l^/5-/^;?-^6 9 bt^ifJ lyi:^:^ hmtl^m 
itT'tSo 

[ 0 0 9 6 ] 01 1 {C7^-r<t 9 — 

v'e gioio^iii^^-z^^-ve 9 b ttSi±mi^^<^— 

— > 7 0 ^^j5)c-t-6„ — > 7 0 

*ft:S«ic03EB(cSft2^JFML. e+iM*' 4, 

— Sigc6 0*J<j;?J«gi|^5-^J«6 Ob^Ml^Z-r -'b^tA^ 

[0 0 9 7] :fcfcL. «rlSL/cy5-/<i?-V'(±ffi:t(- 

(D^%'-y<^~-:y6 9 ^^-t^-r:^-^ 7 0 ^ffl 

->y 6 2(Ol5f^^4^2Sf*:««l(D^i(5(^^:)/c 

Ji-rsr i:;«s-C#So tAT^c•?^(D^#^co^^T|■lIl 2~ 
mi 7^fflv>TlftH/!-t-6„ HI 1 2-01 7{i. >ptH4^ 

[6] ± -r s X ij- / < ^ - ^ ^ f + -r 5, 7t to (D ^ # ift -r 

( 0 0 9 8 1 HI 1 2 (i, 2 ;!i5ffM$ti-fc*#»:S« 



f&^h,. ^«2tc{4->y =i>-®?{b:M6 2!6ssj?)ji*ttr 

</^So r(7)?tft2±»->y ='i^mit^6 2 icnmiCTfk-r 

itm 6 2 (Dwm%:FiM 7 1 -eififa-rs i: , ««-2 ±<o 

(t. a«2/js*ii^i: Lf-m-^(D~>v ^-^mitme 2X'o 

hm^A-^^CX\^^i,. ^y -y KS^OilB^y, jSm2ro 
"liSrx. 0*15^5^5:— ^^6 0<Oi|iS^:y-x, ->y 
^^t:M6 2(01?$^ t t-ttm. Dfl^SflSDtt. D= t 
Xx- (SQRT (t2-x2/4) Xx/2+t2X 
(7C/2-COS-1 (x/2t) ) ) , (fcfcLSQR 

[0 0 9 9] :io:>m^mmD^x(Dm^<DmmtL.xm 

■tirtf. [211 3 (c^-TJ; ^t-Tfe-So (lll3-efi->y 
='>'Kik;flf 6 20jf:$ 1 LTv^So rrx- 
fi. S^2±ro->y =i>'il<t:^6 2co?i0:yi^R9[il7 IT? 

icit. m^mmD(i4-^<f£'o. mi 3<Dmmx^-rx 
[0 10 0] y^-^^^-ve 9Srii!i otc^-ri p'^e 

(yxt) T'S^ix. aai2C0ffi«^^<^#fli 

a« 1 w^ffi (-> y =1 v^^tiBl 6 1 tmi^^Mzmm 

(y-x) /yt^^tbSo :iroa*5j;yJ/3^y (7)M^ 
i L-C^-fr«\ m 1 4(7)J: 9fc/iSo 'iiis iai4T'{i 
->y a V^ft^lf 6 2CiJf:$ t 1 t LTV^So 

[0 1 0 1] ->y av-iefta^a 2<OCMP{Cj;5W«(D 

ffi-efoS>y ^^^^CSie 2(OI!flifb{CjgHLT^:iL., 

SKT'tt. -> y v^fbsi 6 1 ^w^^s z.th\,fii 
liu- hoiS'>{i:, T^T'^zfmmmatL.x&^it-r 

m^aAmmL. mmicm^t^m^0i:,mMiyfzii<7:>t 

[0 10 2] •?:r-C\ ysi-fflite O^^f^figUTT^v^ 

1 <D±m^i^^^xr ^ 7" ^ ■ymm^a<Dm.tm^';¥m^ 
[0 10 3] T^^^ymm^aioxv^w^i^m^e'r) 
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[0 10 4] r ^^^ySWa*DJ:t>'[y]^ft:ft*)3 0 

[0 10 5] ^mtf^^r^y'^ymm^^a^x 

[0 10 61 ^^{-^ iiS/c^ x:JoJ;D^y ^l^^L, T^t" 

[0 10 7] /ce*3\ a*5ci;.t>'i3CO$5.^.;6Sl i:4^'5xfo5 
V^fiy (7)fBJillfflf[Ii^:&*9 . i^^TLt :itt(C— :^LTV^ 

Si^^^fi^c^i/^ -^^mat,. + 2 0%-- 2 o%<Dmm 
y:th])yi^vy^i:uxt^^^ti^mmw-m± (±i 

[0108] HI 1 7 tCl+^^iJ^^-fo H 1 7 ( a ) a. 

tzit i3 (7)9J4:* LJS^I^cO^^^fi X (Dm^fjk-t. x ^ii^O. 
4<0:^>g^, a*5<tr/i3<D3S.^C(iy =0. 4 8(D.^/Cfc<9. 
a:^XXlp(OimtO. 4 2T;fo5o a *d J: 1/ /3 COflKl 1 ct 
«9 t{±^;6^c/h$< . rcOJ: 9 x 4^ J: t/y (D'^f^^fiS- 
|B]^i(C. X ;6^0. 5 5 CO^^, a4oJ:i:/0(D55 
.^.Jiy=0. 7 S(D.^.X^^ . a^^U0(DimtO. 7 5X 
fc^o *:^C> X /^>^0. 7 OCOiJ^, a^J:t/^ C7^ ^^.«^Jiy 
= 1. 2(7).'^.-efc{9 . a:JoJ;t//3(7)Mfil. 0 Str-.b-So * 
iatti:x;5S0. 5 5<Dm^t xm, 7 OO^-^iitOWClff 

[0 10 9] -r?:^t>^. T^^y-ir/ur u><^i|c(Or>^x 
4:0. 5 M mitffl-r^^-g^iCfi, x =0, 6 8 . y --=l. 13 



i^D ^i^mtme 2,^j:x^i^v =^>^mtm6 in. 

(0 1 1 0] ftiKT^I+S^iJSrll] 1 7 (b) {c^-to 
^(i. glSa^O. 5. @^j3S:0. 0 5, y =1 ^-^ftJ^ 

6 2(D|gi?^0. 5 <!: L/bm^Tfe^.. ±fBct[^«{C*ig 

yyXh^. x;5>0. 7 3. y ;5^L 4 5 cO t # T'fo^o 

[0 111] ±mnw-mnh<-^xi,m7j^xh 

[0 112] ±^(^J:9(-LT^^-^^'^5?-V6 9^4 

2^?f?;^-r^fc^(7)-x'x^/N"^->'7 oSriS 
l+-rs::i:j6^-et5o roj: 5 7 o ^ 

fflv^TfMLf-^^«2(c:>^y =i;x^fLJ!86 2^itttL. 

[0 113] fj:^. ±m<Dmmxit. m'^mcmm2t^^ 
^y y K^sie 8(754^*^c^afi^^^Tv^§lllffi (lai 

2) ^ffli/>-rift?^Lfc;ii^ (Hi stc^i-ctp 

(C. :^^-/^^-^/6 9 7?)^^^'y :y K^* 6 8(7)4^*fCBa 

m^ti^x^{cu4T^ h-r^o la 1 o(c4ov>Tfi. r 

— V7 0^7)S/J^^-&f^, — >'6 9cO^-r 

(y-x) . h^\^^ny^^—:^^M (x) i:^^^f9. r 

^7!)^^fo5o :L(D^of^mm^^h. yOffifi. h y y 

y ^--/^^->'6 9(;)ft/h^-j£(i. ^> y 3 

SrlEl 1 6 {C^-^o la 1 6 . j3 ;6^^0, 0 5 (Dfi^(D x / 2 :|o 
ctr/y - x(50f[S(7)aft^#'|45r^i-o y =^ >'^{I::HI 6 2 

5 1/ Mi C M P (DXmAte^^ ?> St* $ tt ^ *:^fliJ? t m 
a x:^5#?5E-r^o r (^)*:^SIJ?: t m a x o 

</^-^^^->-6 9c7>*/h;^-<-;:^^ffi;55SiJRB$n 
^rti:/^6o -r^cC^^b. y(7){S(i. ^;^f yy^^:7 
^COfi?{^Pg#^?feC01. 5i^}^±. ^:kmmtma_x^^h 

fi. s/y :n>'^{[::li6 2c7)j3iJ¥:^j?<it'r<h 
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[01 1 4 J m 4 dTF-r -> y ^ >mitm e 2 oit 

[0 1 1 5] Hi 8 (i. i^v='>'mn:me 2^itaufc 

[0 116] :^mm<omm-vit.. mm2=tmmLti^^ 

{c. *-f, <6:JE;'3(7)*{1^TT'*aLfc^:/VTEOS-> 

y ^vSs^kBie 2 a ^ffM-rSo ^om. iiS-o^ft^T- 

ita L.fc:?h;/^'T E O S y =■ >mitm6 2 b ^ff^^K-f 
■5o {g;ffi;'3»*#i: LT(ifctx.{J2 OTo r r . 4 0 

X.I^4 0 0Tprr. 4 0 OtSr^^J^T^-T 5 ^ i /jST'g^ 

[0 117] r(©J; dJ-v-y ^v^fLBie 2^2®|SiT* 

~I12 4^fflV^TIftBJ^-r?)„ H 1 9~I212 4(i. :tr/^^ 

•T E o s -> y 3 >stfyiro/?ei!i> ;*^XA^tftii^-rs 

[0 1 1 8] mi 9 fl, :ty>toXrjTEOS->jWMt 

mx-h^o :3}-yi^TEos->y riv^fkjifi, :ty:y<o 

W^Mic^ 9 L/tg?»^5T E o s ^5>S?i--'5 - 1 (c 

->y =1 VtC 3 o®:i^ 1 O(^*ft§S;0S*g 

m^h?>mm&.±(r)m^stX'»y?)iii^mA>hio. 'i-^mi-t 

!C:>^/5Sfe§ i:^xbtb-5c, CcD^^ti. 112 2 -1212 4 
[0 1 1 9] 1212 2fi. yti—^tsXXI:ty'> rEOS 

</'iori/^?>o 7o-:ft{i. n i 9{r*i!ts;^->' 
>T E o s -> y =1 ^mitmm^cDmmi^ e 
[0 12 0] sfc. ia2 3n. yo—ii^ioXut-y^T 

E o s -> y 3 v^ft:)ii<o«®m^ R a :xiriiSftfe# 
[0 12 1] $f>(C. 0 2 4(4. 7D— :ft4oJ;i:j«^>'>' 

T E o s -> y 3 ymitmcommM^ r a (73fi)cHiiE;^;fife# 

(O^m-i.^ <U^. L fc^s o T 7 n {4/J^ ^ < Tfc i? 

[0122] wOj; ^''■C^n— ^^^S+^J^/^^fit-Cfl, :r 



m-Tf--y :^tt£^mmmj.y<Di:.o\c^x.hf\,^o m 

2 0*3j;t>'ll!2 1 f±. 3^y'VTEOS->y = >'^{k^^5 
3i^-7;=^i:^^Sa*?rIft?^-r.5yh>!)<7>M--t;llT'fc6„ 111 
2 oP^ff^m^Tf^ir^oK, sf-y^^TEO s v'y =1 v^^b 

=i>-m.itm±X'i±Tm^^m^i:><o . y<> k^^- 
?/ :7'ro/J^ ^ I ^^iii^ -> y => >±X'iiTmm^m^^hix 

t 1 oOTk^S^iis;^^ "Lfc5>^) (431 h t tK^S 

mmm^Hmi-?) r t ic^iomm^y-i^i^-Y^i-i^yy-}^ 

[0 12 3] ir-^-e. ±t£tftP^T'(4, TEOSCO^^fi? 

SritAoi-St. 12 2 1 (c^i-J: TEOS;jS^^(;i 
$ n . 4^ FbWT- 5 7 / ~;i^tii ^fig $ n 

5, ->7/— /W^^tfeJi. mJiETifi^(fe#'tt(c*i-LT(4M 

ite?>^£V^*|6]lcftfflt-S„ — 7D-'|4{CS*LT(4m 

[0124] ±w.Tmm^i^(D^mmmi-t. 022-0 
2 4(Dmmi^m^m-r^y7ici,mnx\/-^^o 

[0 12 5] I12 2T'(4. !^mU&i^m<^j:i>mt~Ra 
J4JtiPL, 4 0 O'C^f-iJ'tcLTi&T-r-So :itKi. 
4 0 0'X:^X'i-immi^'Pmi^(r>^fi^iimil[i L, -?rO*S* 

J; (c/j: t9 . 4 0 o'c^mi.c Lxmrn^fprnt^r^^m^ 

[0 12 6] Sfc. B12 3-C{4. :^^V>-^5ffiS;^5;^t < 
5(5 t'^-frltt^^rBWcO^fie^s^ LtzTi^^XR a 

[0 12 7] $e>(C. ll|2 4-e(4. P^mi£:fj7!)m<f£?> 
{afR a (41tiJPL, 5 0 OT o r r Srlf— cJ'dLTfST 
•r-So wtltt. 5 0 0 T o r r * t'li'i-ffitt't'FHlf^O^ 

ii'Pmm'>^l^^tli>i:oi^^J:'0 . SOOTorr^^ 

icL.xmmm^mm'^^tiE.mt^i'o . Rai:mT^-^x 

[0 1 2 8] ±fe(D;^:*-XAJ; t). v-yaV^^tlKe 
*/tiiy 7P— l45r«L7iL^m«(c*E11tt4'FBl 
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[0 12 9] ^B/-Kv^>-->•v/^^fi??^i-•5^S !: LT 
t L < (4B P S GJi t) L < (4 P S Gfl^t. L < (4 B S GIf 

^?i^fig-r5^4<Dxe, *fri4, ^iPtoTWi^v^y 3 V 

JFM-r 2) w i ;45-et 5 r i ttHftte Lfco 
[0 13 0] *llte»Jf^liT'{4. TiteS^cD^ifi^T^V 
•>-V/K07 V^J^AttSr, i&l3E.t} (2 0 Tor r) 
TT'liaLfc*-/>-TEOS->li =:>'®fftJl6 2 a T'^, 

O S ■> y => ^ffif^kffi 6 2 b ^^r. *-1Stt4'Mfi|s:;5S.^ia6*j/j: 
[0 13 1] /<e4o. :*:*Jg(Off^JgT'(4. {6i±;^(Olfe#T 

r**i«uyt:^yvTEos>'y nvgffkise 2 a ^^j^ 

LfzAK Tm&m^^<> 'y7°75S 5 e V^iiSjCDMf 

{4^511755 K-:/$tife->y ='>m{tm^mm-r.^^ ^fz 

{4> 11tt^*i-5SgfbSit L< f4B P SGSg'b L< (4P 

v^r i:{4-B-5*T't>'tcv\ 
[0132]*/--. y 7o-ttSr*L/iV^eiS(-«ffitt 
f Felf^^^^ffiW.!: 7j;?)*f4=TT';5)tSi LT t J: v ^ J: 
5^=e*ft={4, 112 2 -1112 4(omm'^^(Dy'y y^^h. 
»«S-S>4S 5 0 0X:&.±. 6 0 O'C^JLTiT^fi^sffiHT-fr 
:Sfc(4. ^SBiBE;'3^54 0 OT o r r ti.±T 

[0 13 3] rcDJ: ^J^C-^y ='V^{t:)!i6 2COJt«*^fe 
(Cit?, ->y aV^Mf 6 2 ^)5tt®]'l4i< . ;^>^07jf— 7 

[0 13 4] i^y 3Vg5{kBl6 2^CMPfetC t^WM 

il^it3^?fM-r5l^.. ±tEcoj; 7 
o^fflv\ ^j^^-^^iiEe 0 (gil^^-^iifie 0 b5r-& 

tf) i^fl^^LTl^tbtf. il^^^fls:a;Riro#^:)*5)CA»?^£ 

6 2imm-ttnt. mm2A'^wmit$tix\^^x b+^ic 

[0135] /j:io, CMPWIgl-*5i/^Tl4. likWSi: 
LT->y 3>-S?it:B^-^CMPffi(C<fc ►JW^L. b(C2 



^m^^xhmiofj:^\ 

[0 13 6] ^tz. ^(D'^. ^mw-muKonm^:^^ 

(4x K7'r3l-;/^Vi/fc5il.M4^>:ns/ h y i/JC <t 

•3^T5 -tTJSTtSo r(7)J; 5{C5gi^5>BI«*gt3tJj;t>* 
^5-M«60(^zc.y^y<;.;/i?<^tT9ri:(CJ;t9. SgT- 
3 *3 J; O*^ ^ 6 0 (Offi $ ^ffittffl^ 4 <o 
i« ^ t ^ L < -r 5 5 1/ n4^tbJ: 9 iS < i- 5 r bT 
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